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SYSTEM AND METHOD FOR LEAST COST CALL ROUTING 



Related Applications 

This application is related to two patent applications entitled, "Apparatus for Use in a Telephone 
Call Processing System'* and "Isolation Device for Use in a Telephone Call Processing System," filed on 
even date herewith and incorporated herein by reference. 

5 Field of the Invention 

The invention relates generally to the field of least cost telephone call routing. In particular, the 
invention relates to a method which generates and utilizes a customized database of telecommunications 
carriers for routing telephone calls along a least cost route. 

Background of the Invention 

10 The growth and deregulation of the telephone industry over the past several years has given birth to 

hundreds of commercial long distance carriers. Presently, more than 450 long distance carriers operate in 
the United States, with an average of more than 30 of such carriers serving each state. The resulting 
competition has caused long distance carriers to offer specific rate plans to gain market share. These rate 
plans include special pricing for various calling patterns during specific time periods. Long distance 

15 subscribers (i.e., consumers and businesses) have been overwhelmed these often confusing rate plans, each 
promising big discounts and cost savings. Typically, most subscribers use a single major carrier (e.g.,~ 
AT&T, MCI, Sprint) for long distance telephone service. For example, more than 90% of consumers 
presently use one of the three major long distance carriers. Few subscribers know that hundreds of smaller 
long distance carriers exist. Moreover, few subscribers know how to get access to the superior rates 

20 offered by these carriers, or that they can select each carrier on a call-by-call basis. 

Various systems aimed at providing subscribers with access to multiple carriers on a call-by-call 
basis, i.e., least cost call routing systems, have been described in the art. For example, U.S. Patent Nos. 
4,122,308, 4,585,094, 4,751,728, 5,289,536, 5,400,395, 5,420,914, 5,425,084, 5,425,085, 5,473,630, 
5,5 1 9,769, and 5,553, 1 24 describe least cost call routing devices and methods. To date, however, the 

25 technology described in these patents has not resulted in a least cost call routing system of widespread 
commercial acceptance with household and small office/home office consumers. 

About 40% of the households in the United States have a personal computer (PC), and that 
percentage is expected to increase to approximately 70% by the millennium. The small office/home office 
market is expected to grow to 15 million PC-equipped organizations during the same time period. 
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It is therefore a principle object of the present invention to provide a least cost call routing system 
allows subscribers, including household and small office/home office consumers, to save significantly and 
automatically on a call-by-call basis for each telephone call made anywhere in the world. 

Summary of the Invention 

A least cost call routing system operates in conjunction with one or more telephones disposed in a 
location to provide least cost telephone call routing using a selected one of a number of commercial 
telephone carriers. A central server stores a plurality of telecommunications carriers and associated billing 
rates. A user's computer registers with the central server by providing certain user identification 
information. The user identification information includes user credit card information. The central server 
verifies the user credit card information in real time. If the user credit card information is verified, the 
central server generates a customized database of telecommunications carriers and associated billing rates 
for the user in response to the location of the user. In one embodiment, the customized database only 
includes telecommunications carriers which offer service to the user's location. In another embodiment, the 
customized database includes active telecommunications carriers which currently offer service to the user's 
location and inactive carriers which will offer service at a predetermined activation date. 

The customized database is transmitted to the user's PC and stored on the user's PC for use in 
routing telephone calls along a least cost route. The central server establishes an account for the user at 
each of the telecommunications carriers in the user's customized database. Once the accounts are 
established at the telecommunications carriers, the user's PC communicates directly with the carriers to 
route telephone calls. The user's PC periodically contacts the central server to receive updates to the 
customized database. 

The criteria the system utilizes to determine a least cost carrier for a call includes: (i) the location 
from which the call originates; (ii) the destination called; (iii) the distance between the origin of the call and 
the destination of the call; (iv) the time of day; (v) the day of the week; (vi) free minutes time offered by 
carriers; and (vii) volumes of calls made with a specific carrier. 

Brief Description of the Drawin g 

This invention is described with particularity in the appended claims. The above and further 
advantages of this invention may be better understood by referring to the following description taken in 
conjunction with the accompanying drawings. 

FIG. 1 is a block diagram of a least cost call routing system incorporating the principles of the 
invention. 
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FIG. 2. is a flow chart representation of the steps performed by the user and central server to 
register the user with the central server. 

FIG. 3 is a pictorial view of a registration screen of a least cost telephone call routing system 
according to the invention. 

5 FIG 4 is a pictorial view of a calling plan setup screen for inputting a user's local calling plans into 

a least cost telephone call routing system according to the invention. 

FIG. 5 is a pictorial view of another calling plan setup screen for allowing the user to input area 
codes which are local calls for the user into a least cost telephone call routing system according to the 
invention. 

10 FIG. 6 is a pictorial view of a telecommunications carrier screen for allowing the user to disable 

certain telecommunications carriers according to the invention. 

FIG. 7 is a flow chart representation of the steps performed by the central server to establish 
accounts for the user at each telecommunications carrier. 

FIG. 8 is a flow chart representation of the steps performed by the central server to update 
15 subscriber information at each telecommunications carrier. v 
FIG. 9 is a more detailed flow chart representation of the steps performed by the central server to 
update subscriber information at each telecommunications carrier. 

FIG. 10 is a flow chart representation of the steps performed by the central server to establish 
accounts for new subscribers at each telecommunications carrier. 
20 FIG. 1 1 is a flow chart representation of the steps performed by the user's computer and the 

central server to update the database of telecommunications carriers stored on the user's computer. 

FIG. 12 is a pictorial view of a updates screen of a least cost telephone call routing system 
according to the invention, 

FIG. 13 is a flow chart representation of an embodiment of a process for controlling a telephone 
25 call processing system using a standard telephone. 

FIG. 14 is a flow chart representation of an embodiment of a process for determining whether a 
least cost telecommunications carrier should be selected for a telephone call. 

FIG. 15 is a pictorial view of a dialing options screen for allowing a user to customize a least cost 
telephone call routing system according to the invention. 
30 FIG. 16 is a pictorial view of a call status screen of a least cost telephone call routing system 

according to the invention. 

FIG. 17 is a pictorial view of an outgoing calls screen of a least cost telephone call routing system 
according to the invention. 
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Detailed Description of the Invention 

FIG. I illustrates a least cost call routing system incorporating the principles of the invention. The 
system 10 operates in conjunction with one or more standard telephones 12a, 12b and a personal computer 
(PC) 14 running any operating system (e.g., Windows 95) to provide least cost telephone call routing over 
the public switched telephone network (PSTN) 16 using a selected one of a number of commercial 
telephone carriers 18a, 18b, 18c. 

The system 10 includes software 20 and a specialized adapter 22 that connects the PC 14, the 
telephones 12a, 12b, and the PSTN 16. The 22 adapter plugs into the parallel port 24 of the PC 14 and 
includes a connector 26 for a printer 28 and a pair of telephone jacks 30, 32. The first jack 30 electrically 
connects the adapter 22, via a two line (each line being a pair of wires) telephone cable 34 and the wall jack 
36, to the first and second telephone lines 38, 40 within a wall 37 of the location (e ; g., a home or building). 
The PSTN is electrically connected to the first telephone line 38. The second jack 32 electrically connects, 
via another telephone cable 42, to an optional telephone 12a that can be located adjacent the PC 14. The 
telephones 12b located throughout the location are electrically isolated from the first telephone line 38 and 
electrically connected to the second telephone line 40 via a line isolation device 44. 

The adapter 22 acts as a hub so that the incoming and outgoing calls to and from the telephones 
12a, 12b are routed through the system 10. The PC 14 should, however, be turned on for the system 10 to 
operate. Otherwise, the adapter 22 serves as a pass-through device that allows the telephones 12a, 12b to 
connect directly to the central office 46 (i.e., the local exchange carrier) via the PSTN 16. When the PC 14 
is turned on, the software 20 may be set up to run unobtrusively in the background. Other software 
applications may be running on the PC 14 while the software 20 is running. 

Before using the system 10, a user installs the software 20 on the PC 14 and enters various user 
information in response to queries from the software. After storing the user information, the software 20 
places a telephone call to a central server 48. The central server receives the user information from the 
software 20 and provides rate data for the various commercial carriers 18a, 18b, 18c to the PC 14. The 
central server's database 50 includes rate data for a large number of commercial carriers 18a, 18b, 18c. In 
one embodiment, the database 50 is limited to rates associated with telephone calls outside of the area code 
of the user. In another embodiment, the database includes rates associated with telephone calls inside and 
outside of the user's area code. This process with be described in more detail below in the discussion of 
FIG. 2 and FIG. 7. 

To use the system 1 0, a user picks up one of the telephones 12a, 1 2b (i.e., the off-hook or 
originating state) and dials a number using the keypad on the telephone. The adapter 22 includes circuitry, 
described in detail in the related application entitled ' Apparatus for Use in a Telephone Call Processing 
System", that temporarily interrupts the connection between the telephone and the PSTN 16 for outgoing 
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telephone calls. More specifically, the circuitry interrupts the AC signals and passes the DC signals 
between the telephone and the PSTN 1 6. The circuitry routes the dialed number to the software 20 and 
represents to the central office 46 that (i) the telephone number has not been dialed, and (ii) the telephone 
remains in the off-hook or originating state. The system 10 does not include an internal current source or 
5 power generation device. Therefore, the system 10 taps two existing sources, i.e., the PC 14 and the PSTN 
16, for power (i.e., current). The system taps (i) the PSTN 16 to provide current to the telephone and 
certain circuitry within the call processing module during the interruption period, and (ii) the PC 14 to 
provide current to the remaining certain circuitry within the call processing module. 

The software 20 uses the dialed number to determine if the destination is outside of the user's area 

10 code. If the destination is within the user's area code, the software 20 causes the circuitry to connect to the 
central office 46 for placing the call. Otherwise, the software 20 uses the database 50 of rate data to select 
the commercial carrier having the lowest rate for the call. The criteria the software 20 utilizes to determine 
a least cost carrier for a call includes: (i) the location from which the call originates; (ii) the destination 
called; (iii) the distance between the origin of the call and the destination of the call; (iv) the time of day; (v) 

15 the day of the week; (vi) free minutes time offered by carriers; and (vii) volumes of calls made with a 
specific carrier. The software 20 takes into account the distance between the origin of the call and the 
destination of the call because some telecommunications carriers have distance sensitive rates. The 
software 20 takes into account the volume of calls made with a specific carrier because certain carriers 
offer progressive discounts based upon the number of calls or the total minutes of calls made using that 

20 particular carrier. The software adds a prefix to the dialed telephone number, which includes a code for the 
selected carrier. The software causes the circuitry to reconnect to the central office 46 and directs the 
central office to pass the call to the selected commercial carrier. This process of determining whether the 
software should select a least cost carrier for an outgoing call will be described in more detail below in the 
discussion of FIG. 14. 

25 In one embodiment, the software 20 also considers the traffic of the telecommunications carriers. 

If one telecommunications carrier is congested, the software 20 can route the telephone call via the carrier 

offering the next best rate. 

FIG. 2 is a flow chart representation of the steps performed by the user and central server 48 to 

register the user with the central server 48. In step 60, the central server 48 stores a database 50 of various 
30 commercial telecommunications carriers 18a, 18b, 18c and their associated billing rates. As described 

above, before using the system 10, the user installs software 20 on the user's PC 14. After the software 20 

is installed, in one embodiment, the registration screen 62 shown in FIG. 3 appears on the user's PC 14. 

The registration screen 62 queries the user for information including user identification information, credit 

card information, company information, phone number information, and modem information. The 
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registration screen 62 includes fields 64a, 64b for the user's name, a field 66 for the user's date of birth 66, 
a credit card type field 68, a credit card number field 70, a field 72 for the expiration date of the credit card 
entered in fields 68 and 70, address fields 74a, 74b, 74c, 74d for the user's address (which also is the 
billing address for the credit card entered in fields 68 and 70), a phone number field 76, a long distance 
carrier field 78, a monthly phone bill field 80, and a modem field 82. In one embodiment, the user is able 
to enter multiple phone numbers. This embodiment is useful for users that have multiple telephone lines at 
one location. In one embodiment, the registration screen 62 includes a company name field 84 for the user 
to enter the company which is utilizing the software 20. In one embodiment, drop-down boxes are provided 
for the user to select information for several of the fields. Once the user has entered all of the required 
information into the registration screen 62, the user selects the OK button 85. 

Referring again to FIG. 2, after the user has entered the necessary information in the registration 
screen 62 and selected the OK button 85, the user's PC 14 is connected to the central server 48 in step 86. 
In one embodiment, the user's PC 14 is connected to the central server 48 over the user's telephone line. In 
another embodiment, the user's PC 14 connects to the central server 48 via the internet, whether by 
telephone other means. In this embodiment, the user registers with the central server 48 via the internet. In 
step 88, the software 20 transmits to the central server 48 the information entered into the registration 
screen 62 . Once the central server 48 receives the information entered into the registration screen 62, in 
step 90, the central server 48 contacts the credit card company entered into the credit card type field 68 to 
verify the user's credit card information. In step 90, the central server 48 verifies the user's credit card 
information in real time while the user's PC 14 remains connected to the central server 48. 

Once the user's credit card information is verified, the central server 48 generates a customized 
database of telecommunications carriers and associated billing rates for the user's location in step 92. The 
customized database also includes the associated carrier access codes and associated call routing 
instructions for each carrier. To generate the customized database, the central server 48 accesses the 
database 50 and determines the telecommunications carriers which offer service to the user's location. In 
one embodiment, the central server 48 looks at the state entered in the address field 74c to determine the 
telecommunications carriers 1 8a, 1 8b, 1 8c which offer service to the user's location and the associated 
billing rates which apply to the user's location. In another embodiment, the central server 48 looks at the 
area code of the telephone number entered in the phone number field 76 to determine which 
telecommunications carriers 1 8a, 1 8b, 1 8c offer service to the user's location and the associated billing 
rates. In yet another embodiment, the central server 48 also considers the central office code of the 
telephone number entered in the phone number field 76 to determine which telecommunications carriers 
18a, 18b, 18c offer service and the associated billing rates. In one embodiment, the telecommunications 
carriers 18a, 18b, 18c included in the customized database include interstate and international commercial 
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carriers. In another embodiment, the billing rates included in the customized database are limited to billing 
rates associated with telephone calls outside the user's local calling area. A method for determining which 
area codes are within the user's local calling area is described in detail below in the discussion of FIG. 4. 
In one embodiment, the database 50 of the central server 48 includes a list of active 
5 telecommunications carriers which currently offer service. In another embodiment, the database 50 also 
includes list of inactive telecommunications carriers which do not currently offer service to any locations or 
which will offer service to additional locations at predetermined activation dates. Each inactive 
telecommunications carrier becomes an active telecommunications carrier on its corresponding activation 
date. In this embodiment, the central server 48 selects the active telecommunications carriers which 

10 currently offer service to the user's location and the inactive telecommunications carriers which will offer 
service to the user's location at a predetermined activation date. The central server includes the user's 
customized database the selected active telecommunications carriers, the selected inactive 
telecommunications carriers and the corresponding activation dates. 

In one embodiment, the central server 48 also includes effective periods for each of the billing 

1 5 rates. The effective period is the time period during which the rate can be used by the software 20 to 
determine a least cost carrier. In another embodiment, the central server 48 includes in the customized 
database billing rates which are currently active and may have a corresponding activation date and billing 
rates which are not currently active, but which have a corresponding activation date. 

Once the central server 48 has generated the customized database of telecommunications carriers 

20 18a, 18b, 18c and associated billing rates, the central server 48 transmits the customized database to the 

user's PC 14 in step 94. In an embodiment in which the user's PC 14 connects to the central server via the 
internet, the user's PC downloads the customized database from the central server via the internet. In step 
96 the customized database is stored on the user's PC 14 for use by the system 10 in routing telephone 
calls originating from the user's telephones 12a, 12b along a least cost route. Once the user has registered 

25 with the central server 48, the user is considered a subscriber by the central server 48. In one embodiment, 
the central server 48 also assigns a customer identification number to the user. The customer identification 
number will be used to identify the user when the user makes additional contacts with the central server 48. 
In another embodiment, a password is associated with the user's identification number for use by the 
central server 48 in identifying the user in future communications with the user. 

30 Once the customized database is stored on the user's PC 14, the user may use the system 10 to 

route telephone calls along the least cost route. As described above, to use the system 10, a user picks up 
one of the telephones 12a, 12b (i.e., the off-hook state) and dials a number using the keypad on the 
telephone. The adapter 22 includes circuitry, that temporarily interrupts the connection between the 
telephone and the PSTN 16 for outgoing telephone calls. The circuitry routes the dialed number to the 
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software 20 and represents to the central office 46 that the telephone is not in use (i.e., the on-hook state). 
The software 20 uses the dialed number to determine if the destination is outside of the user's local calling 
area. If the destination is within the user's local calling area, the software 20 causes the circuitry to 
connect to the central office 46 for placing the call. Otherwise, the software 20 uses the customized 
database of telecommunications carriers and associated billing rates to select the commercial carrier 1 8a, 
18b, 18c having the lowest rate for the call. The software causes the circuitry to reconnect to the central 
office 46 and directs the central office to pass the call to the selected commercial carrier. The telephone 
call is then completed using the least cost telecommunications carrier. 

Some local calling plans enable a user to receive flat rate local service for towns which do not 
normally fall within the user's flat rate area. FIG 4 is a calling plan setup screen 100 which enables a user 
to inform the software 20 which town the user receives flat rate local service. This information is utilized 
by the software 20 to determine if a least cost carrier should be selected for a particular telephone call. The 
calling plan setup screen 100 includes an area code field 102, a field 104 listing the towns within the area 
code displayed in the area code field 102, and a field 106 which indicates which towns are located within 
the user's local calling plan. To select a town to be added to the field 106 listing the towns in the user's 
local calling plan, the use highlights the town in field 104 and selects button 108. The town will then be 
listed in the field 106 labeled Towns Within Local Calling Plan. To select all the towns listed in field 104 
labeled Towns Within Area Code, the user selects the Select All button 110. To identify towns within a 
different area code, the user selects the area code from the drop down box in the field 102 labeled Area 
Code. To remove a town from the field 106 labeled Towns Within Local Calling Plan, the user highlights 
the town to be removed and selects the button 112. The will remove the city or town form the field 106 
labeled Towns Within Local Calling Plan. To remove all of the towns for the field 106 labeled Towns 
Within Local Calling Plan, the user selects the Remove All button 1 14. Once the appropriate towns have 
been placed in the field 106 labeled Towns Within Local Calling Plan, the user selects the OK button 1 16. 

To compensate for users who are located in towns or cities which border other states or area codes, 
in one embodiment, the software 20 allows a user to inform the software 20 of area codes for which the 
user receives local flat rate service. FIG. 5 shows a local area codes screen 1 1 8 which allows the user to 
input area codes which are local calls for the user. This information is utilized by the software 20 to 
determine if a least cost carrier should be selected for a particular telephone call. The local area codes 
screen 1 1 8 lists the area code of the user's location, the state in which the user is located, and the user's 
local rate center. The local area codes screen 118 includes an Area Codes field 120 and a Selected Area 
Codes field 122. The Area Codes field 120 lists all the possible area codes which the user may select as 
local area codes. To select an area code to be listed in the Selected Area Codes field 122, the user 
highlights the desired area code in the Area Codes field 120 and selects the button 124. The area code will 
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then be listed in the Selected Area Codes field 122. To remove an area code from the Selected Area Codes 
field 122, the user highlights the area code to be removed and selects the button 126. This will remove the 
area code fro the Selected Area Codes field 122. To remove all of the area codes from the Selected Area 
Codes field 122, the user selects the Remove All button 128. Once the appropriate area codes have been 
placed in the Selected Area Codes field 122, the user selects the OK button 130. 

After the customized database of telecommunications carriers is stored on the user's PC 14, in one 
embodiment, the user may view the list of telecommunications carriers which the system 10 will utilize to 
select a least cost carrier for a telephone call. FIG. 6 shows a telecommunications carrier screen 132 
according to one embodiment of the invention. The telecommunications carriers screen 132 includes a first 
column 134 which lists the names of the telecommunications carriers, a second column 136 which lists the 
carrier identification code (CIC) number for each carrier, and a third column 138 which indicates which 
carriers are enabled. The absence of a "check mark" 140 in the third column 138 indicates that the 
associated telecommunications carrier will not be selected by the software 20 to route an outgoing call. 
The user may enable or disable service from a telecommunications carrier by checking or unchecking the 
box in the enable column 138 for that carrier. 

FIG. 7 is a flow chart illustrating the steps performed by the central server 48 to establish accounts 
for the user at each telecommunications carrier in the user's customized database. To establish the 
accounts, in step 142 the central server 48 connects to one of the telecommunications carriers 18a, 18b, 
18c in the user's customized database. In step 144 the central server 48 transmits to the 
telecommunications carrier the user identification information received by the central server 48 during the 
registration process described above in the discussion of FIGS. 2 and 3. The user's telephone number is 
included in the information sent to the telecommunications carrier so that the telecommunications carrier 
can establish an account for the user's telephone number and will route telephone calls originating from the 
user's telephone number. In step 146 the central server 48 establishes an account for the user at the 
telecommunications carrier. The central server repeats steps 142, 144, and 146 for each 
telecommunications carrier in the user's customized database. Once an account has been established for 
the user at the telecommunications carrier, the user's PC 14 communicates directly with the 
telecommunications carrier. 

If any of the information the user provided to the central server 48 during the registration process, 
the user may update the information at the central server 48. For example, if the user moves, changes 
credit cards or changes the phone number on which the system 10 operates, the user must register these 
changes with the central server 48. The central server 48 will then update the telecommunications carriers 
1 8a, 1 8b, 1 8c on the user's customized database. If the user does not update the central server 48. the may 
not route telephone calls originating from the user's telephone number. To update the central server 48. the 
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user enters the updated information in a screen similar to the registration screen 62 described above and 
shown in FIG. 3. 

FIG. 8 is a flow chart illustrating the steps performed by the central server 48 to update subscriber 
information at each telecommunications carrier. The central server 48 stores subscriber information and a 
telephone number for each user that has registered with the central server 48 and is a current subscriber 
(step 148). When a user's PC 48 connects with the central server 48, the central server 48 receives user 
identification information identifying the user (step 150). Upon receipt of user identification information, 
in step 152 the central server 48 compares the received user identification information to the stored 
subscriber information. In step 154 the central server 48 determines if the received user identification 
information corresponds to the stored subscriber information. 

In one embodiment, the central server 48 first examines the user identification information to see if 
it contains a customer identification number. If the user identification information does not contain a 
customer identification number, the central server 48 will proceed to step 156 and establish a new account 
for the user as described above in the discussion of FIG. 2. If the user identification information contains 
a customer identification number, the customer identification number is compared to the stored subscriber 
information to determine if the customer identification number corresponds to the customer ID number of 
any the current subscribers. If the customer ID number corresponds to the customer ID of a current 
subscriber, the central server 48 determines if any of the user identification information has been modified 
in step 158 and requires updating. In one embodiment, before proceeding to step 158, the central server 48 
verifies a password received from the user. If the password is invalid, the central server 48 rejects the call. 

If an update is not required, the central server 48 proceeds to step 1 60 returns to normal processing 
and determine the purpose of the call from the user's PC 14. If the user identification has been modified 
and an update is required, the central server 48 proceeds to step 162 and updates its database and all of the 
telecommunications carriers in the user's customized database. 

FIG. 9 is a more detailed flow chart illustrating the steps performed by the central server 48 to 
update subscriber information at each telecommunications carrier. As described above, the central server 
48 stores subscriber information and a customized database of telecommunications carriers for each 
current subscriber (step 164). Also as described above, the central server 48 updates its database upon the 
receipt of updated subscriber information (step 166). The central server 48 periodically determines if its 
database of subscriber information has been updated (step 168). If the database has not been updated, the 
central server 48 proceeds to step 1 70 and waits for the next update check. In one embodiment, the centra! 
server 48 detennines on an hourly basis if its database of subscriber information has been updated. If the 
database has been updated, the central server 48 generates a set of updates for each telecommunications 
carrier in step 172. In step 174, the central server 48 transmits the sets of updates to the corresponding 
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telecommunications carrier 18a, 18b, 18c for use by the telecommunications carriers in updating their 
customer accounts. 

FIG. 10 is a flow chart illustrating the steps performed by the central server 48 in one embodiment 
of the invention to establish accounts for new subscribers at each telecommunications carrier. As described 
above, the central server 48 stores a database of telecommunications carriers and associated billing rates 
(step 176). The central server 48 also stores a database of subscriber information (step 178). When a 
user's PC 14 contacts the central server 48, the central server receives user identification information from 
the user's PC 14 (step 180). Upon receipt of user identification information, in step 182, the central server 
determines if the user identification information corresponds to any stored subscriber information . The 
process for making this determination is described above in the discussion of FIG. 8. If the user 
identification information corresponds to the subscriber information of a current subscriber, the central 
server 48 proceeds to step 184, returns to normal processing and processes the call. If the user 
identification information does not correspond to the subscriber information of a current subscriber, the 
central server 48 proceeds to step 1 86 and establishes a new account for the user. Once the new account is 
established, the central server updates its database to include the new account. 

In step 188, the central server periodically determines if its database has been updated to include 
new subscriber accounts. If the database has not been updated to include new accounts, the central server 
48 proceeds to step 190 and waits for the next update check. In one embodiment, the central server 48 
determines on an hourly basis if its database has been updated. If the database has been updated to include 
new accounts, the central server 48 generates a set of updates for each telecommunications carrier in its 
database in step 192. In step 194 the central server 48 transmits the sets of updates to the corresponding 
telecommunications carriers. 

The central server 48 also periodically determines if any subscribers have canceled their service 
and sends a delete customer signal to the appropriate telecommunications carriers. In general, 
telecommunications carriers change their billing rates over time. In one embodiment of the present 
invention, the customized database stored on the user's PC 14 is updated by the central server 48. FIG. 1 1 
is flow chart illustrating the steps performed by the user's PC 14 and the central server 48 to update the 
customized database of telecommunications earners stored on the user's PC 14. In step 196, the user's PC 
14 connects to the central server 48. After connection, the software 20 transmits to the central server user 
identification information and the date and time of the previous update (step 198). In step 200, the central 
server 48 verifies the user identification information. If the user identification information is verified, in 
step 202 the central server 48 transmits to the user's PC a file containing updates to the user's customized 
database. The central server 48 uses the user identification information (i.e. telephone number, special 
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calling plans, etc.) and the date and time of the last update to determine the update information sent to the 
user's PC 14. 

In one embodiment, the central server 48 only transmits additions and modifications to the user's 
customized database rather than sending a complete database to replace the existing database. In one such 
embodiment, the central server 48 generates a file for each of the telecommunications carriers in the user's 
customized database and a file for each telecommunications carrier to be added to the user's customized 
database. The central server 48 then transmits these files to the user's PC 14. The central server 48 
generates a file for each telecommunications carrier in the user's customized database regardless if any 
modifications have been for each telecommunications carrier. Thus, in some instances, the central server 
48 will send files which contain no information to the user's PC 14. 

In one embodiment, the user's PC 14 will automatically attempt to connect with the central server 
48 on a periodic basis and steps 198 through 202 will be repeated. In one such embodiment, the user's PC 
14 attempts to connect with the central server once a month. In another such embodiment, the user is able 
to select the periodic basis at which the customized database is updated. If the user's PC 14 cannot 
connect with the central server 48 at the scheduled date and time, the user's PC 14 will attempt to connect 
to the central server as soon thereafter as possible. When the user's PC 14 makes another attempt, the 
software 20 will display a message screen asking the user if the user would like to update at that time. The 
user may allow the update to occur, postpone the time of the update, or cancel the update. The time from 
which the periodic basis is determined is reset according to the date and time of the next successful update. 
For example, if the customized database is scheduled for an update on August 1st and the user's PC 14 is 
unable to receive a successful update until August 5th, the time for the next update will be calculated from 
August 5th (i.e. one month from August 5th). If the user's PC 14 misses a scheduled update due to the 
PC 14 being turned off, the software 20 will attempt to connect to the central server 48 when the PC 14 is 
turned on. 

In one embodiment, the user may access an updates screen on the user's PC 14 to determine the 
date of the next update. FIG. 12 shows an updates screen 204 which the user may access. The updates 
screen 204 displays the schedule for updating the user's customized database. The updates screen 204 
displays the date of the last successful update and the date and time of the date and time that the user's PC 
14 will automatically attempt to connect to the central server 48 to obtain an update. 

In one embodiment, the user may override the automatic updating of the customized database by 
"un-checking" the box 206 labeled Automatic Updates. The user may reactivate the automatic updating 
process by re-checking the box 206 labeled Automatic Updates. The user may manually update the 
customized database by selecting the Update Now button 208. 
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In one embodiment, the system 10 may be controlled from the telephone keypad of one of the 
standard telephones 12a, 12b. The system 10 may be any type of call processing system, including a least 
cost call routing system. FIG. 13 is a flow chart illustrating an embodiment of a process for controlling the 
system 10 using a standard telephone 12a, 12b. In step 210, the telephone 12a or 12b is connected to the 
5 telephone call processing system 10. Next, in step 212, the user dials a sequence of digits on the telephone 
keypad. The sequence of digits contains a first predetermined digit, a series of digits representing a 
command to be performed by the telephone call processing system, and a second predetermined digit. Each 
digit in the sequence of digits is converted into a DTMF tone pair. The sequence of tone pairs is 
transmitted to the telephone call processing system as each digit is dialed (step 212). In step 214, the 

10 telephone call processing system receives the sequence of tone pairs. In step 216, the telephone call 

processing system determines if the sequence of tone pairs corresponds to a predetermined sequence of 
tones which contains a command or if the sequence of tone pairs is a telephone call to be processed. If the 
sequence of tone pairs contains a command, the system proceeds to step 218 and performs the command. 
If the sequence of tone pairs does not contain a command, the system proceeds to step 220 and processes 

15 the sequence of tone pairs as a telephone number. 

In one embodiment, the first predetermined digit and the second predetermined digit are the same 
digit. In another embodiment, the first predetermined digit and the second predetermined digit are the # key 
on a telephone keypad. In yet another embodiment, the first predetermined digit and the second 
predetermined digit are the * key on a telephone keypad. For example, the sequence of digits may be #XX# 

20 or *XX*. Any predetermined sequence of digits may be used as long as the sequence of digits do not 

correspond to a telephone number. Examples of commands include: suspending operation of the telephone 
call processing system, reactivating the telephone call processing system, and suspending operation of the 
telephone call processing system only for the first telephone call received by the call processing system 
after receipt of the command. 

25 FIG. 14 is a flow chart illustrating an embodiment of a process for determining whether the system 

10 should select a least cost telecommunications carrier for a telephone call or whether the system 10 
should simply pass the call. The software 20 will not determine a least cost telecommunications carrier for 
a telephone call if the telephone call is to a number within the user's local calling plan or if the call 
corresponds to a telephone number within a special calling plan subscribed to by the user. The software 20 

30 also will not determine a least cost telecommunications carrier for a telephone call if the telephone call is to 
a special number, such as 91 1, 41 1, 0, *69, *70 or if the call is to an 800 or 900 number. The software 20 
also recognizes if a CIC number is included in a dialed telephone number. Calls including CIC numbers 
will not be processed to select a least cost route. In step 222, the software 20 receives the first digit of a 
telephone number. The software then evaluates whether the call should be passed (step 224). For example, 
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if the user dialed a "0", the software would determine that the call should be passed without selecting a 
least cost telecommunications carrier; If the software 20 determines that the call should be passed, the 
software 20 then proceeds to step 226 and determines if it has received all of the digits of the telephone call 
to be placed. The software 20 evaluates the string of digits received digit-by-digit to determine if more 
5 digits should be input by the user before placing the call. If all of the digits have been received, the 

software 20 passes the call (step 228). If all of the digits have not been received, the software 20 waits for 
the receipt of the next digit in step 230 and again determines if the telephone number is complete (step 
226). The software repeats steps 226 and 230 until all of the digits of the telephone call have been received 
and the call can be placed (step 228). 
10 If in ste P 224 the software does not determine that the call should be passed, the software 20 

proceeds to step 232 and determines if the telephone number is complete. If the telephone number is 
complete, the software 20 proceeds to step 234 and selects a lest cost telecommunications carrier for the 
telephone call. If the telephone number is not complete, the software returns to step 222 and waits for the 
next digit. Steps 222, 224, and 232 are repeated until the software 20 determines that the call should be 
1 5 passed in step 224 or until every digit of the telephone number is received, whichever occurs first. 

FIG. 15 shows a dialing options screen 236 which allows a user to customize the least cost 
telephone call routing system 10. For example, in some situations the user may need to dial a special 
number such as "9" to get an outside line or to suspend call waiting. 

FIG. 16 shows a call status screen 240 of a least cost telephone call routing system according to 
20 one embodiment of the invention. The call status screen 240 provides a record of the telephone call in 
progress. The Status field indicates whether the telephone call is outgoing, connected, dialing, etc. The 
phone number field displays the telephone number being called. The Length of Call field provides the 
approximate duration of the outgoing call in progress. The Long Distance Rate field displays the cost per 
minute of the call. The Long Distance Carrier field displays the telecommunications carrier selected by the 
25 software 20 to route the call. The Cost of Call field displays the real time cost of the call in progress The 
software 20 calculates the cost of the call in the same manner as the telecommunications carrier. For 
example, if the telecommunications carrier bills in whole minute intervals, the software 20 calculates the 
cost of the call using whole minute intervals. The field labeled Rate With Your Picked Carrier estimates 
what the total cost of a phone call would have been had the call be routed through the user's default carrier. 
30 The field labeled Your Savings On This Call calculates the difference in cost between the user's default 
carrier and the carrier selected by the software 20. The field labeled Current Monthly Bill calculates the 
total amount of money spent on long distance calls routed through the system 10 since the beginning of the 
calendar month. The field labeled Your Bill With Your Picked Carrier calculated the user's hypothetical 
monthly bill had the user made each call through the default carrier. The field labeled Your Savings This 
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Month displays the money saved by the user in using the system 10. The field labeled Savings to Date 
displays the amount of money the user has saved since the user began using the system 10. 

FIG. 17 shows an outgoing calls screen 242 of a least cost telephone call routing system 10 
according to the invention. The outgoing calls screen 242 displays a log of all outgoing calls made through 
the system 10 on a daily basis. 

Having described preferred embodiments of the invention, it will now become apparent to one of 
skill in the art that other embodiments incorporating the concepts may be used. It is felt, therefore, that 
these embodiments should not be limited to disclosed embodiments but rather should be limited only by the 
spirit and scope of the following claims. 
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CLAIMS 

What is claimed is: - - 

11. A method for routing telephone calls along a least cost route, comprising the steps of: 

2 storing a plurality of telecommunications carriers and associated billing rates on a server; 

3 connecting a user's computer to the server via a first telephone line having a first telephone 

4 number; 

5 transmitting from the user's computer to the server over the first telephone line the first telephone 

6 number and user identification information including user credit card information; 

7 verifying the user credit card information; 

8 generating a customized database of telecommunications carriers and associated billing rates in 

9 response to the first telephone number; 

10 transmitting from the server to the user's computer the customized database; and 

1 1 storing the customized database on the user's computer for use in routing telephone calls along a least cost 

12 route. 

1 2. The method of claim 1 further comprising the steps of: 

2 utilizing the customized database stored on the user's computer to select a least cost 

3 telecommunications carrier for a telephone call originating from the first telephone number to a second 

4 telephone number; 

5 routing the telephone to the least cost telecommunications carrier; 

6 completing the telephone call using the least cost telecommunications carrier. 

1 3 . The method of claim 1 wherein the step of generating a customized database further comprises the 

2 steps of: 

3 selecting the telecommunication carriers of the plurality of telecommunications carriers which offer 

4 service to the first telephone number; and 

5 including in the customized database the selected telecommunications carriers. 

1 4. The method of claim 3 wherein the step of selecting the telecommunication carriers which offer 

2 service to the first telephone number further comprises the step of selecting the telecommunication carriers 

3 which offer service to the area code and central office code of the first telephone number. 

15. The method of claim 1 wherein the step of storing a plurality of telecommunications carriers and 

2 associated billing rates further comprises the steps of: 

3 storing a first list of active telecommunications carriers which currently offer service; and 

4 storing a second list of inactive telecommunications carriers which do not currently offer service, 

5 each of the inactive telecommunications carriers having a corresponding predetermined activation date at 

6 which the inactive telecommunication carrier will offer service. 
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1 6. The method of claim 5 wherein the step of generating a customized database of 

2 telecommunications carriers and associated billing rates further comprises the steps of: 

3 selecting the active telecommunication carriers of the plurality of telecommunications carriers 

4 stored on the server which currently offer service to the first telephone number; 

5 selecting the inactive telecommunication carriers of the plurality of telecommunications carriers 

6 stored on the server which will offer service to the first telephone number at predetermined activation dates; 

7 and 

8 including in the customized database the selected active telecommunications carriers, the selected 

9 inactive telecommunications carriers and the corresponding activation dates. 

1 7. The method of claim 6, further comprising the steps of: 

2 utilizing the customized database stored on the user's computer to select a least cost 

3 telecommunications carrier from the active telecommunications carriers for a telephone call originating 

4 from the first telephone number to a second telephone number; 

5 routing the telephone call to the least cost telecommunications carrier; and 

6 completing the telephone call using the least cost telecommunications carrier. 

1 8. The method of claim 6 wherein each inactive telecommunications carrier becomes an active 

2 telecommunications carrier on its corresponding activation date. 

1 9. The method of claim 1 wherein the step of storing a plurality of telecommunications carriers and 

2 associated billing rates further comprises the step of storing an effective period for each of the stored billing 

3 rates. 

1 10. The method of claim 1 further comprising the steps of: 

2 (a) connecting the server to a telecommunications carrier in the customized database of 

3 telecommunications carriers; 

4 (b) transmitting from the server to the telecommunications carrier the user identification 

5 information and the first telephone number; and 

6 (c) establishing an account for the user at the telecommunications carrier. 

1 11. The method of claim 1 0 further comprising the step of repeating steps (a) - (c) for each 

2 telecommunications carrier in the customized database of telecommunications carriers. 

1 12. A method for establishing and updating customer accounts at a plurality of telecommunications 

2 carriers in a least cost call routing system, comprising the steps of: 
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3 storing a plurality of telecommunications carriers and associated billing rates on a server; 

4 storing subscriber identification information and a telephone number for each current subscriber on 

5 the server; 

6 receiving user identification information from a user's computer over a first telephone line having a 

7 first telephone number; 

8 determining if the user identification information corresponds to any of the stored subscriber 

9 identification information; 

10 if the user identification information does not correspond to any of the stored subscriber 

1 1 identification information, establishing a new account for the first telephone number on the server; and 

12 if the user identification information corresponds to the stored subscriber identification information 

13 of one of the current subscribers, performing the steps of: 

1 4 determining if the user identification information is identical to the stored subscriber 

1 5 information for that current subscriber; and 

16 if user identification information is not identical to the stored subscriber information, 

1 7 updating the stored subscriber information on the server and transmitting from the server to each 

1 8 carrier providing service to the current subscriber modifications to the stored subscriber 

19 information. 

1 13. The method of claim 12 wherein the user identification information includes user credit card 

2 information, and wherein the step of establishing a new account for the first telephone number on the server 

3 further comprises the steps of: 

4 verifying the user credit card information; 

5 generating a customized database of telecommunications carriers and associated billing rates in 

6 response to the first telephone number; 

7 transmitting from the server to the user's computer the customized database; and 

8 storing the customized database on the user's computer. 

1 14. The method of claim 13 further comprising the steps of: 

2 (a) connecting the server to a telecommunications carrier in the customized database of 

3 telecommunications carriers; 

4 (b) transmitting from the server to the telecommunications carrier the user identification 

5 information and the first telephone number; 

6 (c) establishing an account for the user at the telecommunications carrier; and 

7 (d) repeating steps (a) - (c) for each telecommunications carrier in the customized database of 

8 telecommunications carriers. 
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1 15. A method for updating customer accounts at a plurality of telecommunications carriers in a least 

2 cost call routing system, comprising the steps of: 

3 storing a first database including a plurality of telecommunications carriers and associated billing 

4 rates on a server; 

5 storing a second database including subscriber information and a customized database of 

6 telecommunications carriers and associated billing rates for each current subscriber on the server, the 

7 subscriber information including subscriber identification information and a telephone number; 

8 updating the second database upon receipt of updated subscriber information from a subscriber's 

9 computer; 

10 determining on a periodic basis if the second database has been updated; 

11 if the second database has been updated, generating a set of updates for each telecommunications 

12 carrier in the, first database, each set of updates only including update information for subscribers receiving 

13 service from the telecommunications carrier; and 

14 transmitting the sets of updates to corresponding telecommunications carriers for use in modifying 

15 customer accounts. 

1 16. A method for establishing customer accounts at a plurality of telecommunications carriers in a 

2 least cost call routing system, comprising the steps of: 

3 storing a first database including a plurality of telecommunications carriers and associated billing 

4 rates on a server; 

5 storing a second database including subscriber information for each current subscriber on the 

6 server, the subscriber information including subscriber identification information and a telephone number; 

7 receiving user identification information from a user's computer over a first telephone line having a 

8 first telephone number; 

9 determining if the user identification information corresponds to subscriber identification 

1 0 information of a current subscriber; 

11 if the user identification information does not correspond to the subscriber identification 

J 2 information of any current subscribers, establishing a new account for the first telephone number and 

13 updating the second database to include the new account; 

14 determining on a periodic basis if the second database has been updated to include new accounts; 

15 if the second database has been updated, generating a set of updates for each telecommunications 

16 • carrier in the first database, each set of updates only including update information for new subscribers that 

1 7 are eligible to receive service from the telecommunications carrier; and 

1 8 transmitting the sets of updates to corresponding telecommunications carriers for use in 

1 9 establishing new customer accounts. 
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1 17. A method for updating a database storing a plurality of telecommunications carriers and associated 

2 billing rates for use in routing telephone calls along a least cost route, comprising the steps of: 

3 storing on a subscriber's computer a customized database including a plurality of 

4 telecommunications carriers and associated billing rates for use in routing telephone calls along a least cost 

5 route via a telephone line having a telephone number; 

6 connecting, on a periodic basis, the subscriber's computer to the central server via the telephone 

7 line; 

8 transmitting from the subscriber's computer to the central server over the telephone line subscriber 

9 identification information and the date and time of the previous update of the customized database; 

1 0 verifying the subscriber identification information; and 

1 1 if the subscriber identification information is verified, transmitting from the central server to the 

12 subscriber's computer a file containing updates to the customized database in response to the subscriber 

1 3 identification information and the date and time of the previous update. 

1 18. The method of claim 1 7 further comprising the step of enabling the subscriber to program the 

2 periodic basis. 

1 19. The method of claim 1 7 further comprising the step of overriding the step of connecting on a 

2 periodic basis the subscriber's computer to the central server. 

1 20. The method of claim 1 7 further comprising the step of resetting the time from which the periodic 

2 basis is determined. 

1 21. The method of claim 1 7 wherein the step of transmitting from the central server to the subscriber's 

2 computer a file containing updates to the customized database further comprises the step of transmitting a 

3 file for each telecommunications carrier in the customized database of telecommunications carriers. 

1 22. The method of claim 2 1 wherein the step of transmitting from the central server to the subscriber's 

2 computer a file containing updates to the customized database further comprises the step of transmitting a 

3 file for each new telecommunications carrier to be added to the customized database of telecommunications 

4 carriers. 

1 23 . The method of claim 2 1 wherein at least one of the telecommunications carrier files transmitted 

2 -from the central server contains no information. 

1 24. The method of claim 1 7 wherein the step of transmitting a file containing updates further 

2 comprises the step of transmitting a file that contains no information. 
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1 25. A method for controlling a telephone call processing system, comprising the steps of: 

2 connecting a telephone to a telephone call processing system; 

3 transmitting from the telephone to the telephone call processing system a sequence of tones 

4 comprising a first predetermined set of tones, a series of tones containing a command to be performed by 

5 the telephone call processing system, and a second predeterrnined set of tones; 

6 receiving the sequence of tones at the telephone call processing system; 

7 recognizing, by the telephone call processing system, that the sequence of tones includes a 

8 command and is not a telephone call to be processed; and 

9 performing the command at the telephone call processing system. 

1 26. The method of claim 1 wherein the step of generating a customized database of 

2 telecommunications carriers further comprises the step of including in the customized database a carrier 

3 access code and routing instructions for each telecommunications carrier in the customized database. 

1 27. The method of claim 25 wherein the first predetermined set of tones and the second predetermined 

2 set of tones further comprise a DTMF tone pair corresponding to the # key or the * key on a telephone 

3 keypad. 

1 28. The method of claim 25 wherein the command suspends operation of the telephone call processing 

2 system. 

1 29. The method of claim 25 wherein the command reactivates the telephone call processing system. 

1 30. The method of claim 25 wherein the command suspends operation of the telephone call processing 

2 system only for a first telephone call received by the call processing system after receipt of the command. 

1 31. The method of claim 25 wherein the telephone call processing system is a least cost telephone call 

2 routing system. 

1 32. A method for routing telephone calls, comprising the steps of: 

2 (a) storing a plurality of telecommunications carriers and associated billing rates for use by a 

3 telephone call processing system in routing a telephone call originating from a first telephone number to a 

4 second telephone number along a least cost route; 

5 (b) receiving a first DTMF tone pair representing a first digit of the second telephone number; 

6 (c) evaluating whether the telephone call processing system should select a least cost 

7 telecommunications carrier for the telephone call; 
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8 (d) repeating steps (b) and (c) for each additional DTMF tone pair until an evaluation is made that 

9 the call processing system should not select a least cost telecommunications carrier for the telephone call or 

1 0 until every digit of the second telephone number is received; 

1 1 (e) passing the telephone call through the telephone call processing system upon receipt of every 

12 digit of the second telephone number without selecting a least cost telecommunications carrier if the 

1 3 telephone call processing system is not to select a least cost telecommunications carrier for the telephone 

14 call; and 

1 5 & selecting a least cost telecommunications carrier for the telephone call if the telephone call is 

16 not passed through the call processing system. 

1 33. The method of claim 32 further comprising the step of storing a predetermined set of telephone 

2 numbers which are to be passed through the telephone call processing system without selection of a least 

3 cost carrier; and 

4 wherein the step of evaluating whether the telephone call processing system should select a least 

5 cost telecommunications carrier for the telephone call further comprises the step of evaluating whether the 

6 received digits correspond to one of the telephone numbers in the predetermined set of telephone numbers. 

1 34. The method of claim 32 wherein the step of evaluating whether the telephone call -processing 

2 system should select a least cost telecommunications carrier for the telephone call further comprises the 

3 step of evaluating whether the received digits correspond to a local telephone call. 

1 35. The method of claim 32 further comprising the step of storing information related to a special 

2 calling plan applicable to telephone calls originating from the first telephone number; and 

3 wherein the step of evaluating whether the telephone call processing system should select a least 

4 cost telecommunications carrier for the telephone call further comprises the step of evaluating whether the 

5 received digits correspond to a telephone number covered by the special calling plan. 



WO 99/05872 



PCT/US98/15399 



1/17 



COMMERCIAL 
CARRIER 
18a 




COMMERCIAL 
CARRIER 
18b 


COMMERCIAL 
CARRIER 
18c 




CENTRAL 
SERVER 
□ 48 












-OS 




CD 



CO 




LU 






col 




<M 






Q_ 






g 



CC 




UJ 




h- 


OOI 


z 


evil 


CC 




CL 





SUBSTITUTE SHEET (RUiE 26) 



WO 99/05872 



PCT/US98/15399 



2/17 



STORE A DATABASE OF TELECOMMUNICATIONS 
CARRIERS AND ASSOCIATED BILLING 
RATES ON A SERVER 



60 



i 


CONNECT THE USER'S COMPUTER 
TO THE SERVER 








86 






TRANSMIT TO THE. SERVER A TELEPHONE 
NUMBER AND USER IDENTIFICATION 
INFORMATION 


88 


1 


VERIFY THE USER CREDIT CARD 
INFORMATION 


90 




r 


GENERATE A CUSTOMIZED DATABASE 
OF TELECOMMUNICATIONS CARRIERS 
AND ASSOCIATED BILLING RATES 








92 




r 


TRANSMIT THE CUSTOMIZED DATABASE 
TO THE USER'S COMPUTER 








94 


y 


r 



STORE THE CUSTOMIZED DATABASE ON 
THE USER'S COMPUTER FOR USE IN ROUTING 
TELEPHONE CALLS 



96 

FIG. 2 

SUBSTITUTE SHEET (RULE 26) 



WO 99/05872 



PCT/US98/15399 



3/17 



CVi 
CD 



<h 



c 
o 

co 
E 
o 



CD 
CO 

3 




CO 



CD 

E 

CO 



CO 
CO 



CD 
o 



CO 
CD 



co e 

o ^ 

cu co 

6 E 



CD 



~E 
E 



CVJ 



ate 




Q 




c 




o 




rat 


00 


CL 


o> 


X 


CO 


LU 


■ O 








\ 






CO 


CD 


CO 




CVJ 


um 


CVJ 

o 


z 




"2 


CO 






CO 


CO 


o 


m 






redi 


CO 
CVJ 


. o 


o 



00 
CO 



V] 

CD 
CL 

-o 

CO 

O 

CD 
6 



CO 
CO 

> 



CO 

c 
g 

"S 

o 

CD 

E 

CO 



c 

CO 

dj 

E 

o 
O 



L 



00 

i 



o 
oo 



T3 



Q_ 

Ki 

CO 
CO ^ s 

CO \" 

co cd 
1c as 
*Z CD 

CO 

CD 
JO 

CO _ 

E ^ 

CD O 

e 
o 
x: 

^_ 
CD 

-a co 
E £ 





ca 






CD 






C 






o 






JC 






CL 










o 


£ 




CO 








c 


o 




o 


m 


o 


2 





CO 
"O 

CD 
CO 



CD 

c 
o 



CO 
CO 
CD 



CO ^ 

CO <■ 
CD 

-£ ^ 

T3 CD 

< CO 

I 



CD 
> 

Q 

CD 

■g 

CO 

CD 
> 

CVI 



00 



CD 
*»— 

cd 
O 

CD 
O 

c 

CO 
CO 



c 
o 



< 

CO 
CD 



CO 



CD 

E 

Z3 



CD 
C 

o 



CVJ 
CVJ 
CVJ 

00 
I 

CO 

o 

CVJ 



CO 



CVJ 
00 



m 



CO 

a> 
co 

CL 

3 



CD 
CO 



CD 

' c 
o 

E 

CD 
"O 
O 



CD 
SI 

E t 

CD U 
TJ © 
O CD 

S CD 

I 



X5 
C 

CO 

CD 

CL 

O 
Q_ 

x 

CO 
LL 

O 

O 

CO 

CO 

CO 

i_ 

CD 
• 

CO 

■c 

O 

CL 

CO 



oo 



CO 

o 

LL 



SUBSTITUTE SHffT (RULE 26) 



WO 99/05872 



PCT/US98/15399 



4/17 



o 
o 



CO 

o 




"3- 
(3 



SUBSTITUTE SHEET (RULE 26) 



WO 99/05872 



PCT/US98/15399 



5/17 



00 




o 



CM 



C0 
CD 
"O 

o 
O 

CO 



CO 

o 
o 



Q. 
3 

0) 
CO 
c 

D> 

15 
O 



2> 



0) 

fo 

» 

CO 

- i— 

o 



CO 

© 

o 
O 

CO 

£ 
< 

O 





























< 








CO 


< 




CD 
:> 








CM 










NX 




Selec 




Remo 1 



00 
CM 



m 
CD 

LL 



"O 

o 
O 

< 



3 



T-CVICOlOCDNOOOOCVJCO^tOCDN 
OOOOOOOOi-T-i-T-T-i-i- 
CSJCVJCVICNCVJCMCVICVJCMCMCMCviCMCVJCVI 



o 

C\J 



SUBSTITUTE SHST (RULE 26) 



WO 99/05872 



PCT/US98/15399 



6/17 



CM 
CO 




CO 

CD 

l_L 



SUBSTITUTE SHEET (RULE 26) 



WO 99/05872 



PCT7US98/15399 



7/17 



CONNECT THE SERVER TO A TELECOMMUNICATIONS 
CARRIER IN THE CUSTOMIZED DATABASE 

142 



TRANSMIT TO THE TELECOMMUNICATIONS 
CARRIER USER IDENTIFICATION INFORMATION 
AND A TELEPHONE NUMBER 



144 



ESTABLISH AN ACCOUNT FOR THE USER AT 
THE TELECOMMUNICATIONS CARRIER 



146 



FIG. 7 



SUBSTITUTE SHEET (RULE 26) 



WO 99/05872 



PCT/US98/15399 



8/17 



STORE SUBSCRIBER INFORMATION AND 
A TELEPHONE NUMBER FOR EACH CURRENT 
SUBSCRIBER ON THE SERVER 



148 



1 


r 


RECEIVER USER IDENTIFICATION INFORMATION 
FROM A USER'S COMPUTER 

150 




r 


COMPARE RECEIVED USER IDENTIFICATION 
INFORMATION TO STORED SUBSCRIBER 
INFORMATION 

152 




YES 



UPDATE TELECOMMUNICATIONS 
CARRIERS 



FIG. 8 

SUBSTITUTE SHEET (RULE 26) 



WO 99/05872 



PCT/US98/15399 



9/17 



STORE SUBSCRIBER INFORMATION AND A CUSTOMIZED 
DATABASE OF TELECOMMUNICATIONS CARRIERS 
AND ASSOCIATED BILLING RATES FOR EACH SUBSCRIBER 

IN A DATABASE 



UPDATE THE DATABASE UPON RECEIPT OF UPDATED 
SUBSCRIBER INFORMATION 166 




WAIT FOR NEXT 
UPDATE CHECK 
170 



YES 



GENERATE A SET OF UPDATES FOR EACH 
TELECOMMUNICATIONS CARRIER 

172 




r 



TRANSMIT THE SETS OF UPDATES TO 
THE CORRESPONDING TELECOMMUNICATIONS 
CARRIER FOR USE IN UPDATING 
CUSTOMER ACCOUNTS 

174 



FIG. 9 
SUBSTITUTE SHEET (RULE 26) 



WO 99/05872 



PCT/US98/15399 



10/17 



STORE A DATABASE OF TELECOMMUNICATIONS 
CARRIERS AND ASSOCIATED BILLING RATES 

176 



I 



STORE A DATABASE OF SUBSCRIBER INFORMATION 

178 






r 






RECEIVER USER IDENTIFICATION INFORMATION 

180 





DOES THE 
USER IDENTIFICATION 
INFORMATION CORRESPOND* 
JO ANY STORED SUBSCRIBER 
INFORMATION ? 



.YES 



182 



RETURN 

TO 
NORMAL 
PROCESSING 

184 



NO 



ESTABLISH NEW ACCOUNT AND UPDATE 
SUBSCRIBER DATABASE TO INCLUDE NEW ACCOUNT 
186 

j 



SUBSCRIBER 
DATABASE 
UPDATED ? 
188 

YES 



.NO 



WAIT FOR NEXT 
UPDATE CHECK 

190 



GENERATE A SET OF UPDATES FOR EACH 
TELECOMMUNICATIONS CARRIER 

192 



T 



TRANSMIT THE SETS OF UPDATES 

TO THE CORRESPONDING 
TELECOMMUNICATIONS CARRIERS 194 



FIG. 10 



SUBSTITUTE SHEET (RULE 26) 



WO 99/05872 



11/17 



PCT/US98/15399 



CONNECT THE SUBSCRIBER'S COMPUTER TO 
A CENTRAL SERVER c 



I 



TRANSMIT TO THE CENTRAL SERVER 
USER IDENTIFICATION INFORMATION 
AND THE DATE AND TIME OF THE 
PREVIOUS UPDATE 


198 




r 


VERIFY THE USER IDENTIFICATION INFORMATION 

200 




r 


TRANSMIT A FILE CONTAINING DATABASE 
UPDATES TO THE USER'S COMPUTER 


202 



FIG. 11 



SUBSTITUTE SHEET (ME 28) 



WO 99/05872 



PCT7US98/15399 



12/17 



o 

CM 



□ 
I 



00 

o 

CM ' 



c 

o 

^5 

LU 

75 
c 
o 

CO 
CD 
CL 
u 
<D 
CO 



CD 

c 
o 

XT 

a. 



CD 
XI 

CO 

c 
o 

Ol 
JD 



CO 

to 

CL 



CD 
" v— 
&_ 

CO 
O 

jo 

75 
O 

o> 
c 

*o 



00 
1 

CO 
CM 



CL 

CO 



CO 

CD 
■ 

CO 



CO 
<D 
O 
O 

CO 

CO 
CO 



CO 



a> 

CO 
0) 

75 

Q- 

"O 

J) 
=3 

X5 
CD 

JZ 

o 
CO 

>< 
CD 



5 
O 

Z 

0) 

73 

Q_ 



CO 




CO 




<D 




O 




O 






CO 


CO 


0) 




73 


CO 












o5 


ed 


CD 


73 


pda 


torn 








< 


CO 




CO 




-J 





CM 

CD 

LL 



O 
O 

o 

CD 

73 
o 

o 

CO 

O) 
c 
"> 
CO 
CO 



SUBSTITUTE SHEET (RULE 26) 



WO 99/05872 



PCT/US98/1S399 



13/17 



CONNECTING A TELEPHONE TO A TELEPHONE 
CALL PROCESSING SYSTEM ^ Q 



TRANSMITTING TO THE TELEPHONE CALL 
PROCESSING SYSTEM A SEQUENCE 

OF TONES 212 



RECEIVING THE SEQUENCE OF TONES 
AT THE TELEPHONE CALL 
PROCESSING SYSTEM 214 



DOES THE 
SEQUENCE OF 
TONES CONTAIN A 
COMMAND ? 



YES 



216 



PERFORM 

THE 
COMMAND 

218 



NO 



PROCESS THE SEQUENCE OF TONES 
AS A TELEPHONE NUMBER 220 



FIG. 13 



SUBSTITUTE SHEET (RULE 2$) 



WO 99/05872 



PCT/US98/15399 



14/17 



PASS 
CALL 


00 
CM 
CVJ 








co 






LU 






> 









c\i 




CM 




CM 






LU 

m 








ZD 








LU 




2 




o 




X 




Q_ 




UJ 




—1 




LU 








< 




U_ 




O 




h- 




O 




Q 




< 




LU 




> 




LU 




O 




LU 




OC 






SUBSTITUTE SHEET (RULE 26) 



WO 99/05872 



PCT/US98/15399 



15/17 



CD 

CO 

cvj 



X 



CO 

c 
g 

O 

o> 
c 

b 

HI 



JD 

-Q 
CO 

c 

LU 

CD 

c 

o 



CO 

Q 
•♦— • 

El 



HI 



eg 



El 

JS 

CD 

Q 

D. 

CD 

2 

CD 
■♦-» 

c 



CD 
O 

c 

iS 
"55 

O) 
C 

o 



c 
CO 

"co 
o 
o 



Q 



CO 

» 

CO 



CD 



CD 

"co 
o 

CO 

C/> 
C/) 
CD 

a 
a 

CO 



CD 

o 
c 

CO 

oi 



OI 



LO 

CD 



SUBSTITUTE SHEET flflflf 28) 



WO 99/05872 



PCTYUS98/15399 



16/17 



o 

CM 



c 
o 

LU 

15 
c 
o 

J2 

CD 
DL 

a> 

CO 



c 
o 



a. 
a> 
XI 

C/> 

c 
Ol 



CO 
0) 

03 
"O 

Q. 
Z> 

J2 

as 
O 

CO 

75 
O 

C 

o 
O 

oo 

CO 
C\J 



ai 
-z. 

O 
f- 

< 
Q 

CO 
*C0 

CO 



o 
o 

o 
o 

o 

11 ° 
o = 
-9 co 
E O 



. . o 

CD . . 

E £ 

CO CO 

occ o 

g 

c c = 

CO CO CO 

to to O 



o o 
.2 ^ 

CO CO 

0 o 

"a -a 

CD o> 

a o 

CL CL 

1 I 
>- > 
-C sz 



CO 

O 

CO 



O .co .CO CJ S ^ 



CD £ 

.C CD- 
0 I 



O Q *5 

c c £ 

o o <5 
J J u 



5 5 

CO o 

cc o 



c 
o 

CO 

c 

CO 

o 
> 



CD 

a 

LL 



o 
o 

o 



o 
o 

O 

CD 



O 
O 

O /0 £ 

c 
o 



o 



CD 



o .CO 



c 
o 



c 

CD 

O 



CO 

? i 

= CO 

CO CO 



3 

o 



o 
o 

CD 
<& 

CD 

Q 

o 
I- 

CO 

c 

s 

CO 



SUBSTITUTE SHEET (RULE 26) 



WO 99/05872 



PCT/US98/1S399 



17/17 



□ 
I 



Csl 
Ov] 



o 

c 
*> 
re 
CO 



O) 

o 



<3 

c 
*o 

o 



LU 

75 

c 
o 

CO 

<5 

CL 
*— 

CD 
CO 



C 

o 

CL 
©I 



a 

CO 

c 

g 

a 



CO 
Q 



2 

cc 
O 

JCO 

15 
O 
o> 
c 

*o 

"3 

rO 

CO 
CD 



m 
o 



m 
o 

E 
o 



CO 

O 

o 
.c 
CO 



cc 
o 

> 

LU 

o 
o 

CM 

CO 
i 

o 

CM 
CM 



co 

cm 
o 

d 



I 

o 



CL 

O 
i_ 

O) 

0) 

CD 



CO 
UJ 
—J 
LU 
CD 

< 
CO 

o 



in 
o 

CO 



o 



E 
o 
O 
a> 



Q_ 

3 

O 
t_ 

O) 

a> 
a> 



0) 

d) 



E 
o 
O 



o 

J— 
cd 

X 

CO 

< 



CO CM 

CO CD 

o cd 

1^ CM 



CD 



O CM 
i— O 
CO CM 



O 



CM 



I 

LO 

o 



CM 

lo 



CD 
O 



CD 



o 



cc 
o 

>■ 

LU 

o 
o 

CM 
CO 

o 

CM 
CM 



< 

O 
1^ 

o 

g> 
io 

lo 
o 



CO 
LU 
_J 
LU 
CD 

< 
CO 

o 



GO 
CO 

o 

LO 

o 

CO 

o 

CO 



< 

CD 

CD 
CO 



Q 

CC 

o 



< 
co 



CD 
CD 
CD 

co 

CM 

£L 

CO 

o 

CM, 

CL 

CO 
CM 



O 
CD 



CL 

s 

CD 

CO 



CM 


CO 






CD 






CO 


CM 


CO 


CO 




CM 




CM 




CD 


GO 




CM 


d 


d 


CO 


CM 


T— 




CO 




*/> 






i& 








</> 


CD 




CO 


CO 




CO 






CO 


CO 


LO 


CM 


CO 


5 


CM 


cq 


p 










CM 






d 




CM 


s 




s> 


<=& 










</> 


ID 




LO 


CM 






CM 


LO 




CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


O 


O 


o 


O 


O 


o 


o 


o 


o 


d 


d 


d 


d 


d 


d 


d 


d 


d 








c/> 














CD 








CD 


CM 


LO 


CD 




CO 




CO 




CM 


LO 




o 


1^ 


CD 


CO 


66 


CD 


CO 


CD 




CO 


O 






CM 






o 




CM 


d 


d 


d 


d 


1 


d 


d 


d 


d 


o 


o 


o 


o 




o 


o 


o 


o 


>- 


< 


O 




< 




> 


-J 






O 


Q 


2 


o 


o 




L4_ 


I 



y~ O 



CD 



in 
o 



CD 
LO 

LO 

o 









YOR 




;0IT 




< 


TR 


LU 




LU 






Q 


CD 


CO 


CM 


in 




co 


CO 




CO 


CM 


CO 
1 


1 


LO 


CO 


LO 




CO 


<o 




CO. 


CO 


CM 


LO 


CO 




o 






co^ 


CO 














D_ 


CL 


CL 


CO 




1 — 


CO 


LO 


CM 


CD 


CM 


CO 


CM 


O 




CM 


CM 


CM 


O 




O 


h- 




r-. 


CD 


CD 


CD 


LO 


CO 


co 








LO 


LO 


LO 


O 


O 


o 



a 



C\J 
C\J 

in 
<^ 

c 
a> 
o> 

o 
co 
co 



CO 

o> 
c 
"> 

CO 
CO 

"oT 

CD 

c 

CD 

o 
CO 
co 



CO 

o 
O 

m 
^> 

a> 
IS 
O 

o 
h- 
co 

c 

1 



SUBSTITUTE SffiET OWIE 28) 



THIS PAGE BUNK (usfto) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COO PERATION TREATY (PCT) 

WO 99/05872 



(51) International Patent Classification 6 : 
H04Q 3/64, H04M 15/00 



A3 



(11) International Publication Number: 
(43) International Publication Date: 4 February 1999 (04.02.99) 



(21) International Application Number: PCT/US98/15399 

(22) International Filing Date: 24 July 1998 (24.07.98) 



(30) Priority Data: 

08/900,315 



25 July 1997 (25.07.97) 



US 



(71) Applicant: MEDIACOM CORPORATION [US/US]; 4 Preston 

Court, Bedford, MA 01730 (US). 

(72) Inventor: POKRESS, Matthew, C; 20 Clinton Street #3, 

Cambridge. MA 02139 (US). 

(74) Agent: ROSENBERG, Michelle, B.; Testa, Hurwitz & 
Thibeault, LLP, High Street Tower, 125 High Street, 
Boston. MA 02110 (US). 



(81) Designated States: AU. CA, JP, MX, SG, European patent 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB. GR, IE, IT, 
LU, MC, NL, PT, SE). 



Published 

With international search report. 
Before the expiration of the time limit for amending the claims 
and to be republished in the event of the receipt of amendments. 

(88) Date of publication of the international search report: 

5 August 1999 (05.08.99) 



(54) Title: SYSTEM AND METHOD FOR LEAST COST CALL ROUTING 
(57) Abstract 



A least cost call routing system operates in 
conjunction with one or more telephones (12a, 12b) 
disposed in a location to provide least cost telephone 
call routing using a selected one of a number of 
commercial telephone carriers (18a, 18b, 18c). A 
central server (48) stores a plurality of 
telecommunications carriers and associated billing 
rates. A user's computer registers with the central 
server by providing certain user identification 
information. The central server generates a customized 
database of telecommunications carriers and 
associated billing rates for the user in response to the 
location of the user. The customized database is stored 
on the user's PC (14) for use in routing telephone calls 
along a least cost route. The central server establishes 
an account for the user at each of the 
telecommunications carriers in the user's database. The 
user's PC periodically contacts the central server to 
receive updates to the customized database. 



STORE A DATABASE OF TELECOMMUNICATIONS 
CARRIERS AND ASSOCIATED BILLING 
RATES ON A SERVER 



CONNECT THE USER'S COMPUTER 
TO THE SERVER 



TRANSMIT TO THE SERVER A TELEPHONE 
NUMBER AND USER IDENTIFICATION 
INFORMATION 



VERIFY THE USER CREDIT CARD 
INFORMATION 



GENERATE A CUSTOMIZED DATABASE 
OF TELECOMMUNICATIONS CARRIERS 
AND ASSOCIATED BILLING RATES 



T 



TRANSMIT THE CUSTOMIZED DATABASE 
TO THE USER'S COMPUTER 



STORE THE CUSTOMIZED DATABASE ON 
THE USER'S COMPUTER FOR USE IN ROUTING 
TELEPHONE CALLS 

96 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL Albania 

AM Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BE Belgium 

BF 'Burkina Faso 

BG Bulgaria 

BJ Benin 

BR Brazil 

BY Belarus 

CA Canada 

CF Central African Republic 

CG Congo 

CH Switzerland 

CI Cote d' I voire 

CM Cameroon 

CN China 

CU Cuba 

CZ Czech Republic 

DE Germany 

DK Denmark 

EE Estonia 



ES 


Spain 


LS 


Lesotho 


SI 


FI 


Finland 


LT 


Lithuania 


SK 


FR 


France 


LU 


Luxembourg 


SN 


GA 


Gabon 


LV 


Latvia 


sz 


GB 


United Kingdom 


MC 


Monaco 


TD 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


GH 


Ghana 


MG 


Madagascar 


TJ 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


GR 


Greece 




Republic of Macedonia 


TR 


HU 


Hungary 


ML 


Mali 


TT 


IE 


Ireland 


MN 


Mongolia 


UA 


IL 


Israel 


MR 


Mauritania 


UG 


IS 


Iceland 


MW 


Malawi 


US 


IT 


Italy 


MX 


Mexico 


uz 


JP 


Japan 


NE 


Niger 


VN 


KE 


Kenya 


NL 


Netherlands 


YU 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


KP 


Democratic People's 


NZ 


New Zealand 






Republic of Korea 


PL 


Poland 




KR 


Republic of Korea 


PT 


Portugal 




KZ 


Kazakstan 


RO 


Romania 




LC 


Saint Lucia 


RU 


Russian Federation* 




LI 


Liechtenstein 


SD 


Sudan 




LK 


Sri Lanka 


SE 


Sweden 




LR 


Liberia 


SG 


Singapore 





Slovenia 

Slovakia 

Senegal 

Swaziland 

Chad 

Togo 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

Ukraine 

Uganda 

United States of America 

Uzbekistan 

Viet Nam 

Yugoslavia 

Zimbabwe 



INTERNATIONAL SEARCH REPORT 



Interna d Application No 

PCT/US 98/15399 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 H04Q3/64 H04M15/00 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 H04Q H04M 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C: DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


US 5 606 602 A (JOHNSON J ET AL) 25 


1-7,10 




February 1997 






see abstract 






see column 1, line 38 - column 2, line 54 






see claims 1,2,25,31; figure 6 




A 


US 5 519 769 A (WEINBERGER G J ET AL) 21 


1-7,10 




May 1996 






cited in the application 






see abstract 






see column 1, line 56 - column 2, line 17 






see claims 1,11; figures 4-8 






-/-- 





)(1 Further documents are listed in the continuation of box C. | X | Patont famii Y members are fisted in annex. 



later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

document of partiouiar relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

document of particular relevance; the olaimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or mere other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

document member of the same patent family 



Date of the actual completion of the international search 

17 February 1999 


Date of mailing of the international search report 

* 5. 06. 39 


Name and mailing address of the ISA 

European Patent Office, P. 8. 5818 Paten ttaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (1-31-70) 340-3016 


Authorized officer ^ 

Gijsels, W 



Form PCT/ISA/210 (•«cond shast) (July 1992) 



page 1 of 2 



4 Special categories of cited documents : ^ 

"A* document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international "x* 

filing date 

*L* document which may throw doubts on priority claim(s) or 

which is cited to establish the publication date of another «y* 

citation or other special reason (as specified) 
*0* document referring to an oral disclosure, use, exhibition or 

other means 

•P* document published prior to the international filing date but 

later than the priority date claimed * 





INTERNATIONAL SEARCH REPORT 


Intemi al Application No 






PCT/US 98/15399 


C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


US 5 473 63Q A (PENZIAS A A ET AL) 5 


1-7,10 




December 1995 




cited in the application 






see abstract 






coo rn 1 i tmn 1 1 {ma CO _ rnli imn 0 1 i n a A 

bee co i umn x , 1 1 ne do co i umn c. , 1 1 ne o 






see figures 1-6 




A 


— - 

US 5 420 914 A (BLUMHAROT M S) 30 May 1995 


1-7,10 




cited in the application 






see abstract 






see column 2, line 20-53 






see claim 1; figures 3,4 




A 


US 5 425 084 A (BRINSKELE E A) 13 June 


1-7,10 




1995 




cited in the application 






see abstract 






see column 4, line 16-51 






see column 22, line 33-60 






see column 23, line 8-22 






see figures 18A,18B,19 





Form PCT/iSA/210 (continuation ot second sheet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/US 98/15399 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report had not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 
1. | | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority! namely: 



□ 



Claims Nos. : 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



□ 



Claims Nos.: 

because tney are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers ail 
' ' searchable claims. 

2. j | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
1 > covers only those claims for which fees were paid, specifically claims Nos.: 



4. j y j No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

l-n 



Remark on Protest [ | The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 

Form PCT/ISA/21 0 (continuation of first sheet (1 )) (July 1998) 



r 



/ 



INTERNATIONAL SEARCH REPORT 



International Application No. PCT/US 98/15399 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



1. Claims: 1-11 



Method for least cost routing using credit card information 
for user identification at a central server. 



2. Claims: 12-16 



Method for establishing and updating customer accounts at a 
plurality of telecomnuni cations carriers in a least cost 
routing system. * 



3. Claims: 17-24 



Method for updating a database with telecomnuni cations 
carriers and associated billing rates at a subscriber's 
computer in a least cost routing system. 



4. Claims: 25-35 



Method for controlling a telephone call processing system 
from a subscriber terminal using a sequence of tones (e.g. 
DTMF) and the telephone call processing system evaluating 
them in a least cost routing system. 



INTERNATIONAL SEARCH REPORT 

formation on patent family members 



Patent document 
cited in search report 



Publication 
date 



Intemi al Application No 

PCT/US 98/15399 



Patent family 
members) 



Publication 
date 



us 


5606602 


A 


25- 


■02- 


1997 


AU 


4511297 A 


21-01-1998 










CA 


2244114 A 


15-05-1997 














EP 


086G090 A 


26-08-1998 














WO 


9717815 A 


15-05-1997 


us 


5519769 


A 


21- 


■05- 


1996 


AU 


1489695 A 


12-10-1995 










CA 


2143256 A,C 


05-10-1995 














EP 


0676888 A 


11-10-1995 














JP 


7297953 A 


10-11-1995 














ZA 


9502722 A 


15-03-1996 


us 


5473630 


A 


05- 


•12- 


1995 


AU 


663635 B 


12-10-1995 










AU 


5268793 A 


28-07-1994 














BR 


9400058 A 


09-08-1994 














CA 


2113595 A,C 


20-07-1994 














CA 


2205308 A 


20-07-1994 














CN 


1099210 A 


22-02-1995 














EP 


0608066 A 


27-07-1994 














' HU 


66134 A,B 


28-09-1994 














JP 


6244957 A 


02-09-1994 




...... . . 












JP 


9116635 A 


02-05-1997 


us 


5420914 


A 


30- 


-05- 


•1995 


NONE 






us 


5425084 


A 


13 


-06- 


■1995 


AU 


5589794 A 


22-06-1994 










CA 


2149921 A 


09-06-1994 














EP 


0671108 A 


13-09-1995 














JP 


8506221 T 


02-07-1996 














WO 


9413109 A 


09-06-1994 














US 


5553124 A 


03-09-1996 



Form PCT/ISA/210 (patent famity ann*«) (July t992) 



THIS PAGE BLANK (uspto) 



( 



